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t (Fe) , (Co) , -v*rfr (Ni) , (Mo) , 

(T a) , 9 y??sT> (W) , (P t) , >f y V V ^a (y) , 

^?A (Lu) , (B) , |R (Cu) , VT^A (Li) , v'J3> (S 

i) , ^nA (Cr) , M& (Zn) , r?7>^A (Pd) , ft (Ag) , frr 
-*A (Ru) , *9*y (Ti) , ?>9> (La) , -tV^A (Ce) , 7? 
■bt^A (Pr) , **^A (Nd) , x;vtf*A (Tb) , v*"7°nv^A ( 
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m^m 2 3 ] mwm-mwim<o>** - > «u ^m<^^ & *k mrie 

^jg<&|«IWj&*l 0 0 nm^Tt?2b^ 

i<h^#m^1-^ffi^2 2I5m^*«o 

2 4 ] mm^mmMos* ?->^ m&vm&fr & *k utria 
ct^#mti-^»^2 3iam?>s$u 

[0 0 0 1] 
[0 0 0 2] 

^fitis^t^ mmm^, m%mm&, mmm&Bc* ^x^tzm^n^fc 
^¥^iottt, fux.{^ i(Fe) %t*<Dm&£m<v^?->z&}& 

[0 0 0 3] 

rr> (S i ) (N i) S:3-f-f 

^X=.vtr)V<D£M*^-tZ>m.$&*fcmU :«*^Iy'J^/ (a-S 
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y*itm~fz>^\$, wz.^ it±i:7^v^h^u 

[0 0 0 5] 
[0 0 0 6] 

mmfrxm 1 1 
Kx ^ -y ^ — 4 > i&mjE-em^-scmj 

K.Makihara et al, AM- LCD, '0 2, pp2 5 
[0 0 0 7] 
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[0 0 14] 

v*v^ <££1-&3^itf-e&<> ^0^tf>fe<7)fe#tfo 
[0 0 15] 

[0 0 16] 

OTIS^O^j&ME^WJtm: i9Jfl*KBJ£$*Lrt:*>?>, 2b*v>t±^®lHe¥^® 
j^&&&Mrt ? BJ£$*t;i>fe<£>-efe iv^^ti±f3t|S|^|-eab'?)^ 5^ 
IfVijaV (Si) ^fc^tlOil^m (Fe) ^©^fcJttf* * * & 

fi < %m<n%ft1&iWG&toMfr h *r*fcx # & fe <nx~ib 

[0 0 17] 
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[0 0 18] 

[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

en i vnnvfmj 

^->«u zn*$mmB.mtir2>i><Dx*$>2>o stasis i 

ooOTn^fao^^-vjcj©c-csg«$*tfci^'3(iii i ai*f36«i o 

<9> itcjsc^fie^> i-fc*>t>. mso^c* r 

[0 0 2 2] 
[0 0 2 3] 
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fiiliifc LTW^ (Fe) KJ: «)fl|j&$*LTv>a 0 3fc#3k&l 0 J?$*« 
«x.lf4 0nm"e*»), «x.tf'>'J3> (Si) IZX*) £tifz%Wifc 1 0 A 

[0 0 2 4] 

^fctTti, ±&<7>ife (Fe) Offe, /^v^A (V) , W2f> (Mn) , n 

(Co) , -y^;V (Ni) , (Mo) , (Ta) , 

^^f> (W) £fcl±fi& (Pt) tfmfbfrZo -fyhU^A (Y 

) , ;Vrf-^A (Lu) , *?f5f (B) , #3 (Cu) , D^A (Li), v'J 
3V(Si),^DA (Cr),Ift(Zn), (P d) , IS (A g 

) , ;Vf"^^A (Ru) , (Ti) , (La) , -feV*A (C e 

) , ^-tt^A (Pr) , **^A (Nd) , f;Vtf)A (Tb) , yX^n 
v*A (Dy) , *;V^A (Ho) £ fcfi^Hf 7 A (Er) £ffiV>Tfc£v> 
o ^±0%@(4 2ffim±I^NF^ffiLT^J:<> Sfc, uJi^DS02i 

[0 0 2 5] 

Mi:i:ottt, ititioo^, t;v*~?a (a 1 ) , v 
V 3> (Si) , *Z/9)V (T a) , (T i ) , *J)Vu-*?J* (Z r) , 

(Nb) , v^y^A (Mg) , (B) , 3E#& (Z n) , (P 

b) , #;Vv?A (Ca) , (La) , Wr-*A (Ge) fcifO^ 

JR^itr^JR3SrifOx3!IO> Stft®, 7 7«, Efrffc^, H 

T*ab* 0 ^fcWfcli, A 1 N, A 1 2 O3 , S 13 N4 , S i 0 2 , MgO, Y 
2 03,MgAl 2 0 4 , Ti0 2 , BaTi03, SrTi0 3> Ta 2 0 5 
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, SiC, ZnS, PbS, Ge-N, Ge-N-O, Si-N-O, C a F 2 
, LaF, MgF 2 , NaF, T i F 4 %¥-?$>2> 0 Hfc£/i> Ztib<7)tt®-Z 

Z-tihOttft<OllL&®, Mz-tfA 1 N-S i 0 2 ZM^Z 
i>-*Smx»3bh 0 KKX-X* tz, ft (Fe) , (Co) , =-v>r)\> (N 

i) , 55TKi;-«>A (Gd) #^tt##^«rfflv^ £ £ ib t»S *o 
[0 0 2 6] 

l l tix mU&^i oo^®iSJt**^^;v^-if-A l 2 ofifWtKJ: «} 

o 

[0 0 2 7] 

33&j&o3&sn?t±, atfMfri i«> iw-^-ai 2 sriaiff^F-i 3 -em 

ftZit&ZtKX t)-5-x.htiZ> 0 1 3 (i, x*;v^-t?-A 1 2 =£rIU$Jf 

Itm#i<7>TO£*?t 1 3 A* s -^o^^pgP"T?--^7n^lRltcSE^J$tL^feO-e^ 
&o *Hifc03$IRTtt> S^&^iOfti^ttiBlttOspfi 1 **! 3 A 

rt^JxJf 1 ^m^llSIBHP-C- #C7G;*ffi]£E?!IS*L. x*/MF-e-A 1 2<7> 
x^/Mf-ifc, pi 3 A^E^J$^rv>S^I$Jlwf&oT— ^TC^lRjJwSElW-t-* 

[0 0 2 8] 

iOi^ fcllllfa&^l 3 Zm^&ZtKX «K &fi^cl 1 Hi±, #13 AO 
mS^^f&o/cie^^M^tt^i:^^. Pi 3 AOE^O^^rv^^iRiH 

i ihohw (t'^f) {4, mifft&^i 3<7)mrapiPi3<j;cf^^;v^-e-A 
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[0 0 2 9] 

j.*/WF-i*3 5 0mJ/cm2, ^/U^jgUft 1 0 OStfSo 

[0 0 3 0] 

, WMt^o) 1 5j&«^JfcS*L*o 
[0 0 3 1] 

^t£b 1 4 ti, 1 1 Hd** 1 3 A K#J& L-C^x^TlRl^BByiJ $ fttzM. 

) <D/i*--y£LX : J&1&ZtL&o 4<£>iil (ftipg) W, -r**>*,«t^i l 

1" & J: o TftlHUi 1~ & i t tfX* § , GrmMBtfM^ K 1 4 OfllW 
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[0 0 3 2] 

m^MiJ-^yry^-^-^^^^^^ s&si 4©«wii, o. 4n 

[0 0 3 3] 

3§£B l 4 OfiWf±> 0. 4 nm&±3 0 nm&T^*fttf* Lv\> fc- 

jtfv-f-y^-.i-ytiu %WfiO. 4nmm_h3 0 nmJ^T©iH^* & 

[0 0 3 4] 

HiSl 4 0ipgWJ±> 0. 4 nmJ^±l 0 n m^TT^tUi^KSf £ Lv* 

r =l - y <d&* <Digm k & it %> m.mm^T * m± l > miwfe m fc-CHB * spin 
k i #o * - # > *• y - 7*fiz>j&-r& - 1 jws? t & & * o 

[0 0 3 5] 

Sfc, £fel 40F^PIL, -t%t>*>mfr*il lOSEP^lwfettS^fel 4 O 

4 «r^-r & i t Tb*nmx$> & 0 
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[0 0 3 6] 

^^J&^tg&*/h<S>/N 0 *->«:> ^Jx.iflJj5 0 nm> §5 0nm, 43^^015 
0 nmt\ ^<DmmitmmS.^2m-f^t>-h 100 nm^^^^*^o s 
t:, 4 0P H 1PfiLJ*, 5 0 nmJ^Tti-tLif X Lv> 0 t^Ol^b- 

<Dffii£.m.ft& 2 5 n m»l)^/^, ^<7)lT-e-A V V ^ 

0 nmi^^^f)i:^l) 0 
[0 0 3 7] 

0 3*#Mtri£afXS«rSiWi-*o tf, EI 3 (A)K^LtzX^K 
. «x.lf, 3*mt£§l2 lV&m'** O^rfflm 

[0 0 3 8] 

i*v>-c. H3 (b) izTFLtzXiK. mi 5^11 4 twm-msL2 oo 

[0 0 3 9] 

-e?><7)*>, M3£l 5*®Mmm®L2 0frb?\£Mi-k, H3 (C) fc^Lfci 
^iBl 4<05fej»ap^ «Die^lM£2 0^IK¥$*t4o -9 LT> 

>K2 o«±tw, mm&m («o x *)%&mw-'i9->2 2im^*^timsL2 3 

"9 & LT^jS 1 4 <7)it^IHt$-f^ £ fc * Wit'^So 
[0 0 4 0] 

£ £T% l^fe 1 4 ?>5k«J li> ^fe 1 4 Zmtt&fc 1 0 <o^ffi fcSFfr * 
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L/^oT, $JxJ;f. HI3 (C) ^Uci^^H^S^^: 
t^¥*f 2 0 K^LTk £v*U H4 K/^LfcJ: ? ^2tfel 4 ^^fc^ls^ 
0 ii^1-^> i •? t:UU>/\ &&VMigj5 ic^L/ri ? IZ^M 1 4 

[0 0 4 1] 

tKfSt2 0 K|£2f:/-\-*-> 2 2 ^f^ltlt2 3 ZftWklstz<Dib, Mx. 
i£. HI6 K^Lfci? ^^^^">'2 2 L*t^$C2 3_tl3:# — 

,f>t/fa-r2 4£j&S£-tf\ m^^-^>^^^^--"^2 4t^MUI£K 
@fi^!j$tt^*-^>^-/^i- > 7'#at#2 5&ffM-T&££:^§&o iOi^ 

[0 0 4 2] 

Ifc^l 1 St*tS^l 0 <7>^®£?tli fi*tft^l 0<^® 

J: TOiP^iJg £ ffiJfP 1" & - t \z J: o 7 * b y V 9 7 *C ti^ 

nrt^^ofc5 0 nm^ti-^Cl^^^-e^^o Hk&% 1 1 ?>^lft 

tre& o /i^a & PbI pb l -cffM-f & t ^ir is k & & 0 

[0 0 4 3] 
[0 0 4 4] 

^*;WF-l£-A 1 2 £HI2ff OitfMfr 1 1 Hi^>i9 
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[0 0 4 5] 

t ra&K 23^1 \zfmt %> - a^te * & o 

[0 0 4 6] 

3Mfr3 lY*4x.^i?i:U^-C$)l)o 
[0 0 4 7] 

(»»ISB) 

1 0O^iSiM#X:&fafc£SS$*L"T\ X^lRjSMi*3 lXHiX«SI 
^3 lXLk#fflj(Sfi5«$*Lft^t*4, tit. Y^IrJiSlJ£^3 1 Yli 
, St*t*$U 0O^ffi?aS7&*Y^lRl^W$tLT, Y^|pJfl5SH**3 lYHtY 

#in]©iM*fc 3 1 YLt a*sa§«j $ tt^ *> <d-c$> & 0 

[0 0 4 8] 

X^»*3 1 Xi3J:^Y^^^3 lYtt, Ix.tf, .x*;wF-fcr-A 
12*. 2ftiS§g|555*3 2A;fcJ:tfi8iftSB#3 2 B^ZI^ctc^IpJUSB^J^ tLfclHiff 
^3 2 "Cllltfr V)5-7LbfcZ> 0 ll$ff^3 2 £ LTti, $!x.t£\ 

#M^3 2 AKJ^A^-tr-A 1 2 fr^®£^£v>vX?^PJIiiiJ$*L£& 

[0 0 4 9] 

0 8li, 3R*t3MRl 0O^Wfc*3V»TX:fcfaifij£$Mij3 lXfcY^iaK^ 
3 1 Y^75 ? mS:$tL^Cl t K£ »K 3 3 frfc^£^LTV>& 0 

H8£aFLfcJ:dfc, ftitl 0©if t:ii> X]frfcrt5iMW* 3 1 XH Y# 
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3 1 XL t YjjfafeMMm3 1 Y L t<DM®&ZtiLW:K&Uffi$<,3 3 L £*rt& 
2 Ai3i^il^^3 2 B^>Sfl^J$tLTV^^lRj^?&o-CIl^:7C^|nJ^S5^J^tL 

& o 

[0 0 5 0] 

ffc$MiJ3 30X#fflKj3tf££raWJa8!TX. 1-fcfr*>Eifi^«S3 3HOX^r 
fafcistt&WHI (feT?*-) «U Ellfft&TS 2 0X^fnltc^lt^^^PBPXi3«J: 

fctf&^WJU^TY, -rfci>t>rt»«:«3 3HOY^lRjH*tt*raiW 

ot&ftA*cjeGT5fe4*o »«A*/h$<-r*«^ ttzitmrnmrnvx, py 

^W:f^.iiW*3 3«MTX, TYfcffifcffl'ffc't 

„ — oo*jt5§«P^3 2 A^)X^[o]H*5tt^)-tfe^— oojtal«^3 2BOX^ 
I^IH^Jt&TfifefcOifttv^ ®4Jt*&T3 2 0Y:£lRlfc$5*t*JS»IHPHPYfc«: 

[0 0 5 1] 

mttw? 3 2 vxttftK&wzmmmmp x t Y^is>jn^»t&fflsi3Hiwp y t 

(i, 1>> i:|Kir&t 4 £ 2: £ & o U:^T> HI 9 H^L/iJ: ■? «t 
5Mfc3 3 0X^tc*lt*SMWJa«!TXi:Y*l$I^»t*^MWffl»lTYa:«: 

[0 0 5 2] 

fcfc, Ialllf^3 2 i:L-C(i> v^^TOJtci *)#fti$&8&#3 2 A J: ZfiSift 

& El£!i7& s B^$ttfv:lPl^f^3 2 ®ffifa=?-3 2 

OX^fcfctt&JSaBlfflPBPXfctiu (*fclii!l«B) <Z>X#ffl£*3»t&IRIIW 
(lf?f) £v>v^ 0«f4&^3 lOY^lRjfc^tfcJSBiHraPYfcfi^ (£ 
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[0 0 5 3] 
[0 0 5 4] 

mi oisi^ni utitt, *j^«ift*ftwt*o 

*3^T^*t^l O^WO^^^ll^^r^O*), i^;V^-tf-A 1 2 ORB 
»£lL#>TSt*t*Kl OO^I^M^^ *MMfr3 3fcffiCfctfcirt-fcfrt>« 
Silt3 3 H«t^tli:^3 4 %f M^.o ZtiKX &K ^3 4^' 

[0 0 5 5] 

^jB3 4ti, ffiMtt3 3H#Mitl 0 o&lSfc— ^;fcriRifcIE?ll£ ttr 
(7)/^->i: LTfi^Sfr&o ^i!3 4(7)T»X^i:^(t^tS (it/g) 

nm<vi&mtmmKmm-rz> z fc**-?^ ^aiBt^av^i ^^3 4 o-^&d 

X, DYI^K*So^3 4©tftDX, D Yte, Jirai^tefft^t*^ 1 0 
[0 0 5 6] 
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X, D Yfi-ett-etL, 0. 4nmM±5 0nm*it^iWiLv> o 
[0 0 5 7] 

^3 4©tSDX, D Y l£ J tti-%:tl^ 0. 4 nm^±3 0 nm^TOM 
[0 0 5 8] 

HK, ^3 4<DtSDX, DYii, 0. 4 nm^±l 0 nmmWI 
^f^L^ 0 ^3 4©X^J/:[n^|pl(:#t(7)j!j-^>t;f 

[0 0 5 9] 

J»S3 4 0X^rtlt:*lt*IWI«LX, *J:tfY:frtofc*»t*WliLYti 
, i»3 3«WTX, TYCJStt, •fft*>^®l»flH 1 3 2 0JBJWB 
PIPX, PYJ3£i^x*;t^-lf>-Al 2O*ftAKJ6CTJg** 0 »«a */h 

$<-r*tJt\ *^»±, m^f^3 2«>««ibihipx, PYfcawHfc-j-stiir^ 
&x*rn*mm*mmLx. ly«3 4 to-c**. 

[0 0 6 0] 

^®3 4<£>fTOLX, LYIi, «x.lf 1 0 0 nmJaT*C**£ fc#fiF* Lv> 0 
ffiiEO i -5 fc, t&fco 7*fyy^?7^ -eti»«K#** 5 0 n mT*fc* £a6, 
fl&fcO 7th';y/57^ •C^jftRT«6*«k/hO/<^ - WZ.im 5 0 n m, 

^5 0nm. &imi]5 0nmT% *(Offlmi±m<Mim.W<Q 2^^:t>% 1 0 0 n 
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[0 0 6 1] 

& £ , El 9 ^ t fc «t 1 KmfrlG 3 3 O X^fa »t * W JS*B T X i: Y # 
[0 0 6 2] 

IS3 5<7>3?jg3 4 2 0<Oj**tejg|2 1 $-£T3tFg 

[0 0 6 3] 

•eo<7)-t» |gfi3 5 £«3|E^a&fc2 0^<b3l£j§rt£> HI 1 3 (B) KipLfc 

«t9t"> £fe3 4<D%mm*, mm%M2 oKim-^K&o -a l-c, *me^ 

ii2 0<7)±i:, ftfe^^m (80 ± i)^^¥^-> 3 6 75 ? -^:7n^[a]^@e^J 

0^3 4^efuit3 7 ^fc^s**. ttz. im* 

m^&-r^tKx *)mm3 4#nmLfc*4tM±. stymie* * o^b^js 

[0 0 6 4] 

idt, l"£j£3 4<&3fc»lfcJ O^jSi^O^fiJ^o^Tti, f KOI 
[0 0 6 5] 

«*k^3&K2 0C^^->3 6*^L-C^3 7&flaRLfctf>*>. Wx. 
{f, mi 4 K^Lfci^ i(Og?;^->3 6 =SrftbiKfc Lt\ it3 7±i: 
*-r/tyfa-7-3 8 vmnn-tfyi-s 8tf~>X 
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[0 0 6 6] 

ii5tt, ^©J;^:uit3 7±KBj££fr£#-**>^/^~7l»3i 

#3 9^m-TS»^K (3 7. 5te) H^7C^r[6]^@B^J$^7t^O 
S^gltfHi, JEM 3 5^3 4^fj^^^^^^->3 6 £j§*J&£: tt 

[0 0 6 7] 

IHl6{i, HI 1 5^6^S&5^*^£&*£*LT^1-S EM (Scanning Ele 
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